Intra-VTA adenosine A1 receptor activation blocks morphine stimulation of motor behavior and cortical and limbic Fos immunoreactivity.
Drugs of abuse produce psychomotor stimulation as one of their characteristic behavioral effects. Single administration of opiates stimulates motor activity via effects on gamma-aminobutyric acid (GABA) and dopamine transmission in the ventral tegmental area (VTA). Adenosine A(1) receptor agonists inhibit VTA GABAergic and dopaminergic transmission and are predicted to alter the behavioral effects of opiates. This study examined the effects of intra-VTA administration of selective adenosine A(1) receptor agonist N(6)-cyclopentyladenosine (CPA) and antagonist 8-cyclopentyl-1, 3-dimethylxanthine (CPT) on morphine-induced motor stimulation in C57BL/6 mice. It also examined the effects of CPA on morphine's activation of VTA neurons projecting to limbic and cortical regions including the nucleus accumbens (NAc), anterior cingulate cortex (ACg) and prelimbic cortex (PrL) via quantitation of immediate-early gene c-Fos protein in these regions. Mice received subcutaneous morphine and intra-VTA administration of CPA and then automated motor activity was measured. Morphine treatment induced both motor activity and Fos immunoreactivity in the NAc, ACg and PrL suggesting that behavioral stimulation is produced by neural activation in these regions. Intra-VTA CPA administration produced a dose-dependent inhibition of morphine-induced motor stimulation and blocked c-Fos induction in all three regions. Intra-VTA CPT treatment had no effects on motor activity or on morphine-induced motor stimulation. VTA adenosine A(1) agonist inhibition of morphine's effects on motor activity and of neural activation of VTA projections suggests that these neurons and their regulation are critical to morphine's stimulant effects. Adenosine A(1) receptor agonists and purinergic modulators may represent useful treatment approaches for blocking the behavioral effects of opiates.